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FIELD OF THE INVENTION: 

[0001] The present invention relates to a seat suspension assembly having shock absorbing 
capabilities for accommodating shock waves imparted thereto. More particularly, the present 
invention relates to a seat suspension assembly for use in a watercraft or land vehicle having 
a shock accommodating and dissipating capability for isolating an occupant of the seat from 
shock waves imparted on the watercraft or vehicle. 

BACKGROUND OF THE INVENTION: 

[0002] It is well known that occupants of watercrafts, especially small boats, may experience 
a jarring and unsettling ride as the boat moves through the water. As the waves impact the 
hull of the boat, the shock waves are almost directly transferred to the occupant. Such shock 
waves can seriously diminish the enjoyment and comfort of the boat passengers. In extreme 
cases, the harshness of the ride may lead to spinal injuries or at the very least aggravate 
preexisting spinal conditions. The discomfort is especially prevalent if the boat is relatively 
small and is moving fast through choppy water. 

[0003] The harshness of the ride is often only slightly mitigated by the typical boat seat. 
Standard boat seats are rigidly secured to the deck of the boat and include a cushion material 
which provides only a minimal amount of shock accommodation and dissipation. Therefore, 
an occupant sitting in a typical boat seat is subjected to some discomfort as the boat travels 
through the water. Such discomfort is especially troublesome if the occupant is suffering 
from a sore back or neck and may lead to individuals refraining from engaging in watercraft 
associated activities. In addition to the discomfort resulting from the motion of the boat as it 
travels through the water, the driver of the boat may find it difficult to maintain control since 
they are being tossed about. Such a jarring ride makes it difficult to hold the steering device 
steady and to maintain control over the throttle. 

[0004] The experience of being tossed about in one's seat can also be experienced by those 
riding in land vehicles, especially off-road passenger vehicles and/or construction vehicles. 
Even though such vehicles include suspension systems which are designed to somewhat 
isolate the occupants from the irregularities in the roadway, the suspension systems are 
limited in their capacity to do that and the passengers still can receive significant vibrations 
especially if the vehicle is moving rapidly over rough terrain. 



[0005] Attempts have been made in the prior art in order to accommodate shock waves 
imparted to boats or land vehicles. One such attempt is disclosed in U.S. Patent No. 
5,044,229 to Frank. Frank discloses a seat construction for a boat that comprises a support 
sleeve arranged for mounting on a boat with a longitudinal axis vertical to the boat. An 
elongate seat support element is slidable longitudinally of the sleeve and is configured and is 
confined by an upper bearing element of the sleeve and a lower bearing element of the sleeve. 
A spring is retained within the sleeve and adapted to permit the seat support element to 
extend therein. The seat support element is permitted to move under bias of the spring in a 
vertical direction. Therefore, the seat construction provides flexibility to the seat in order to 
accommodate vertical shock. However, the Frank device requires that the sleeve extend 
below the deck of the boat, which would require significant modifications in order to install 
this on an existing boat. Furthermore, there is no separate shock-dampening device; 
therefore, the occupant may end up bouncing up and down with the seat in an exaggerated 
manner in response to a shock wave hitting the boat. 

[0006] U.S. Patent No. 2,893,470 to Peller discloses an adjustable seat with shock adsorbing 
capabilities. The seat includes a pair of telescoping cylinders which contain a coil spring 
surrounding a hydraulic shock absorber. The height of the seat can be adjusted by rotation of 
a handle which, through a series of gears, adjusts the distance between the bottom of the 
shock absorber and the bottom of the surface to which the seat is mounted. In this design, the 
telescoping cylinders form a pedestal directly beneath the seating surface of the seat. 
Therefore, the seating surface must be spaced a significant distance from the mounting 
surface, which would make this design difficult to use in a retrofit situation. 

[0007] Use of telescoping cylinders with a spring and shock absorbing apparatus formed 
therein is also disclosed in U.S. Patent No. 1,400,974 to Parker. This design discloses the use 
of two pedestals formed underneath the seating surface. 

[0008] U.S. Patent No. 5,342,095 to Yamauchi discloses a suspension seat for an automotive 
vehicle including a seat frame which is vertically movably supported on a parallel link 
mechanism having front and rear links. A compression spring and shock absorber coaxially 
combined is provided and is installed between the upper backside of the portion of the seat 
frame and an arm portion connected to the rear link. The forward link includes a cross 
member which extends across the front of the seat underneath the cushion. Therefore, the 
space beneath the seat is not clear of restrictions. 
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[0009] In boating applications it is becoming ever more popular to provide seats having a 
seating section which can be selectively swung out of the way in order to allow the occupant 
to move from a seated position to a standing position. Being able to stand at the seat has 
various benefits including permitting an occupant to have increased visibility while still 
having access to the various boat controls. 

[0010] Accordingly, it would be desirable to provide a seat and suspension system having a 
suspension system absorbing vibrations and impacts imparted thereto wherein the area 
beneath the seating surface of the seat is unobstructed thereby permitting a low profile design 
which is desired in both retrofit applications and applications requiring the seat to be swung 
out of the way allowing the occupant to move from a sitting position to a standing position. 

SUMMARY OF THE INVENTION: 

[001 1] It is an advantage of the present invention to provide a seat suspension assembly for 
isolating an occupant of the seat from shocks imparted to the assembly. 

[0012] It is another advantage of the present invention to provide a seat suspension assembly 
including a base securable to a support structure and a seat frame movably secured to the 
base, wherein the motion is controlled by a suspension. 

[0013] It is yet another advantage of the present invention to provide a seat suspension 
assembly wherein the area below a seating surface is free from obstructions. 

[0014] In the efficient attainment of these and other advantages, the present invention 
provides a seat suspension assembly including a base having a first pair of spaced legs 
adapted to be securable to a support structure. The first pair of legs is connected to a back 
member. A seat frame is adapted to support a seating surface and disposed between the first 
pair of spaced legs of the base. The seat frame is movably connected to the base. The seat 
frame includes a first guide engageable with one of the pair of legs. The first guide permits 
controlled movement of the seat frame relative to the base. A suspension extends between 
the seat frame and the base for regulating the motion of the seat frame relative to the base. 

[0015] The present invention further provides a seat suspension assembly securable to a 
support including a base securable to the support structure. The base includes a back member 
and a pair of spaced side rails extending outwardly from the back member. The back 
member and the pair of side rails form an open space. The assembly further includes a 
seating surface and a seat frame adapted to support the seating surface and the seat frame is 
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generally disposed in the open space. The seat frame is movably connected in a guided 
manner to the frame. The seat frame includes a back support and a pair of spaced arms. The 
back support and the spaced arms form an opening, wherein an area below the seating surface 
is generally unobstructed providing unencumbered access to the support structure. A 
suspension extends between the seat frame and the base for regulating the motion of the seat 
frame relative to the base. The suspension is disposed outside of the opening created by the 
seat frame. 

[0016] For a better understanding of the present invention, reference is made to the following 
detailed description to be read in conjunction with the accompanying drawings and the scope 
will be defined in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

[0017] Figure 1 is top perspective view of the seat suspension assembly of the present 
invention. 

[0018] Figure 2 is an exploded perspective view of the present invention as shown in Figure 
1. 

[0019] Figure 3 is a cross-sectional view taken along line 3-3- of Figure 1. 

[0020] Figure 4 is a side elevational view of the present invention of Figure 1. 

[0021] Figure 5 is a side elevational view of an alternative embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS: 

[0022] The seat suspension assembly of the present invention provides the ability to absorb 
shocks imparted to a watercraft or vehicle thereby substantially isolating the occupant of the 
seat from severe vibrations caused by the impacts. Referring to Figure 1, the seat suspension 
assembly 10 of the present invention may be used in a variety of applications, including boats 
which are subjected to significant impacts as they travel through water. Boats typically 
include a rigid hull construction and any impact imparted on the hull will be transferred 
directly to a seat. Even watercraft having inflatable hulls have operational pressures which 
form a fairly rigid hull resulting in a jarring ride for the occupants. The seat suspension 
assembly of the present invention provides the ability to somewhat isolate the occupant of the 
seat from such impacts, thereby reducing the likelihood of injury and allowing for a more 
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comfortable and pleasant ride. In addition, seat suspension assembly 10 permits an occupant 
who is driving the boat to remain relatively unjarred which increases the ability to properly 
control the steering wheel and throttle. While the present invention is particularly useful in 
watercraft, it is within the contemplation of the present invention that the seat suspension 
assembly may also be employed in other crafts including land vehicles, such as sport utility 
vehicles and off-road construction equipment. Such vehicles also typically encounter impacts 
which are transmitted to the vehicle's occupants. 

[0023] Referring to Figures 1-2 and 4, seat suspension assembly 10 of the present invention 
includes a base 12 securable to a support structure 14. Support structure 14 may be the deck 
of a watercraft or floor of a land vehicle. A seat frame 16 is movably secured to base 12 and 
supports a seat 18. A motion control suspension 20 is disposed between base 12 and seat 
frame 16 for regulating the motion of seat frame 16 relative to base 12. 

[0024] Referring additionally to Figure 3, base 12 includes a back member 22 which extends 
generally vertically. Back member 22 includes a top and bottom cross bar 24 and 26 
respectively. In the preferred embodiment, the back member has generally D-shaped 
configuration having an opening 27. Back member 22 is securable to support structure 14 by 
a pair of back legs 28 disposed below bottom cross bar 26. Back legs 28 may include at their 
bottom end a mounting flange 30 for securing the back pair of legs to support structure 14. 
Extending outwardly from back member 22 is a pair of spaced side rails 32. The distal end of 
side rails 32 each include a downwardly projecting portion forming a front pair of legs 34. 
Accordingly, the pair of back legs 28 is connected to front pair of legs by side rails 32. Front 
pair of legs 34 may also include a mounting flange 30 for securing the legs to support 
structure 14. 

[0025] In order to increase rigidity of base 12, a pair of braces 36 may be included extending 
between the front pair and back pair of legs. Base 12 and its various components may be 
formed of a rigid material such as aluminum or steel tubing. In order to provide enhanced 
corrosion resistance desirable in the marine environment, base 12 and its elements may be 
formed of stainless steel tubing or bar. 

[0026] Base back member 22 and side rails 32 define an unobstructed open space 38 for 
receiving seat frame 16. Seat frame 16 may include a back support 40 having a lower end 
from which extends a pair of spaced arms 42. As shown in Figure 4, seat 18 may be secured 
to seat frame 16 by fasteners in a manner well known in the art. Seat may include a ridged 
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shell and padding forming a seating surface 18a and backrest 18b and be formed in a manner 
well know in the art. While seat 18 may be secured to arms 42 and/ or back member 22, seat 
frame 1 6 may include brackets or other structures 45 extending therefrom to permit a 
particular seat to be properly secured to seat frame 16. 

[0027] The distal end of each of the pair of arms 42 includes a guide 44. Guides 44 each 
cooperate with one of the front pair of legs 34 such that one guide cooperated with one front 
leg 34 and the other guide cooperated with the other front leg 34. In the preferred 
embodiment, each guide 44 includes a U-shaped member 46 and a grooved roller 48 rotatably 
secured to the projections 47 which form the U. Each grooved roller 48 and U-shaped 
member 46 form an opening 50 through which one of the front pair of legs 34 extends. 
Guides 44 permit vertical movement of seat frame 16 relative to base 12 but limit relative 
forward, rearward, or side-to-side motion. In an alternative embodiment, the distal ends of 
arms 42 may be connected by a rigid cross brace 53 (Figure 2) to provide additional stability 
to seat frame 16. In the preferred embodiment, seat frame 16 may be formed of aluminum or 
steel material. Such material may include stainless steel tubing or rod in order to provide a 
high degree of corrosion resistance. 

[0028] The movement of seat frame 16 may further be guided through a connection between 
seat frame back support 40 and base back member 22. In the preferred embodiment, this 
guiding function is performed by a cooperation between a post 54 disposed on back support 
40 and an aperture 56 secured to back member 22. Post 54 may extend between, and be 
secured to, an upper cross member 55 and an arc-shaped top portion 57. Aperture 56 may be 
formed in a bushing plate 60, which is rigidly secured to an upper portion of back member 
22. Bushing plate 60 may be split into a first 60a and second 60b portion which may be 
unfasten from each other to permit post 60 to be inserted within aperture 56. Bushing plate 
60 may be formed of a bushing material such as nylon or other polymer, or alternatively, 
formed of a metallic material. Post 54 extends through aperture 56 to permit generally 
vertical movement of seat frame 16 relative to base 12 but restricts seat frame 16 from 
moving sideways or forward or backward. Accordingly, seat frame 16 is generally guided at 
three points in its motion with respect to base 12. 

[0029] The relative motion between seat frame 16 and base 12 may be controlled in the 
present invention by a suspension 20. Suspension 20 is preferably positioned between base 
12 and seat frame 16. As shown in Figures 2 and 3, suspension 20 assists in isolating an 
occupant of seat 18 from the shocks and vibrations imparted through support structure 14. In 
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the preferred embodiment, motion control suspension 20 may include a biasing device 62 and 
a dampening device 64. Biasing device 62 may be configured to resist downward motion of 
seat frame 16 and assist in returning seat frame 16 to a neutral position. Such movement is 
dampened by dampening device 64 which modifies and controls unwanted relative motion. 

[0030] Biasing device 62 preferably includes a spring and dampening device 64 may include 
a shock absorber. These two components may be assembled together in a shock/spring 
arrangement in a manner known in the art. For example, spring 62 may be disposed 
concentrically about shock absorber 64. One end of shock absorber 64a may be pivotably 
secured to base bottom cross bar 26. The other end of shock absorber 64b may be attached 
via a bracket 65 to the upper portion of back support 40. Bracket 65 extends rearwardly from 
back support 40. In this arrangement, downward movement of seat frame 16 compresses 
biasing device 62 and dampening device 64. Spring 62 resists this downward motion as does 
the dampening device 64. Biasing device 62 tends to urge seat frame 16 into an initial 
position. This movement will be tempered or dampened by dampening device 64. 
Accordingly, shocks imparted to base 12 through support structure 14 will be resisted and 
dampened by suspension 20. This provides a degree of isolation from such shocks to an 
individual sitting in the seat 18. 

[0031] In the preferred embodiment, suspension 20 is disposed essentially within the opening 
27 created by back member 22. Therefore, suspension 20 is disposed behind seat frame 16 
and not under it, thereby permitting a very compact and efficient design. In land vehicles and 
watercraft, space is often at a premium and a more compact design is desirable. A compact 
design also permits the present invention to be used in retrofit applications where an existing 
seating structure is removed and replaced with the present invention. In such applications, 
the envelope for receiving a seating structure can be fairly tight-allowing room for the seating 
structure and little more. The present invention may be employed in such applications due to 
its compact design. 

[0032] As set forth above, seat suspension assembly 10 of the present invention maintains a 
relatively open and unobstructed area beneath seating surface 18a. This feature allows the 
seat to be employed in further applications which permit the seat's occupant to selectively sit 
or stand. In certain boating environments, it is customary for the boat seat to be spaced above 
the hull such that there is clearance for the seating surface to be swung down out of the way, 
thereby permitting the occupant to stand. For example, it may be desirable to assume a 
standing position for visibility purposes when maneuvering the boat in docking situations. 
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[0033] Referring to Figure 5, since the seat suspension assembly 10 of the present invention 
does not include components disposed below the seating surface, a seat 66 of the present 
invention may include a modified seating surface 68 which is hinged along a back edge 74 or 
side edge (not shown) to allow the seat to swing down out of the way. In this alternative 
embodiment, base 12' may have front and back legs 34' and 28' that are extended in length 
such that seating surface 68' is raised above support structure 14 to an extent to permit seat 
surface to rotate to a substantially vertical position. A latch assembly (not shown) formed in 
a manner well known in the art, may be provided to selectively secure and release seating 
surface 68' in the vertical position. 

[0034] Although the illustrative embodiments of the present invention have been described 
herein with reference to the accompanying drawings, it is to be understood that the invention 
is not limited to those precise embodiments, and that various other changes and modifications 
may be effected therein by one skilled in the art without departing from the scope or spirit of 
the invention. 
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